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Selections from an address delivered by Harold L.
Stewart, M.D., at the Joint Annual Meeting of the Amer-
ican Society of Clinical Pathologists and the College of
American Pathologists, on October 3, 1957, in New
Orleans.

DATHOLOGY may be defined as the study
of disease, not merely the study of body

fluids and of abnormal morphology. The pur-
suit of pathology, therefore, includes research
and investigation. The clinical pathologist
throughout his entire career in a hospital labo-
ratory is asked to advise on and to participate
in research problems, and to interpret the re-

The Ward Burdick award for 1957, given
annually for outstanding service in pathology, has
been presented to Dr. Harold L. Stewart, chief
of pathology, National Cancer Institute, and chief
of the Pathologic Anatomy Branch, Clinical Cen-
ter, National Institutes of Health, Public Health
Service. The presentation was made October 1,
1957, at the Joint Annual Meeting of the Ameri-
can Society of Clinical Pathologists and the Col-
lege of American Pathologists in New Orleans.

Dr. Stewart, an authority on cancer of the gas-

sults of research done by others. During his
board training the resident pathologist needs to
familiarize himself with the methods of experi-
mentation as well as with the broad principles
of pathology. How can the clinical patholo-
gist evaluate the results of research by others if
he himself has had no instruction in research
methods and no actual training or experience in

trointestinal tract, has held office in medical so-
cieties including the International Academy of
Pathology, the American Society for Experimen-
tal Pathology, and the Maryland and Washington,
D. C., Societies of Pathologists. He has also
been a delegate to a number of international
cancer conferences.
The Ward Burdick award is given in honor of

the Denver pathologist who founded the Ameri-
can Society of Clinical Pathologists. Dr. Bur-
dick, who died in 1928, was noted for his medical
organization work.
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thle field? To expect this is to expect aIman to
be a successful clergymani without, lhavinig stud-
ied tlheology.

THE PATHOLOGIST hias indepenidently
led the way to maniy imiportant discoveries.
Wit,ness the history of our knowledge of the
funct,ion of t,he pituitairy gland. It was Pierre
Marie who, in 1896, discovered the role of the
anterior lobe of this glaind in acromegaly, and
it, was Bienda wlho found growtlh to be related
to the alplha cells. B3ut t,his important finding
was left, for thle biochemist and endocriniologist
to exploit,, chiefly because the patlhologist was
Ilot skilled in otlher teclmiiques. Patlhology, it,
lhas been said, depenids upon tools of otlher disci-
plines for its researchl. The pathologist of the
recenit past leanied heavily oni bacteriology and
imlimunology for problems in experimental
pathology. Today, the experimental patholo-
gist utilizes chenmist,ry and physics in t,he study
of molecular diseases anid lhe will nieed to learni
many teclhniiques to equip hiimself to take ad-
vantage of the wealtlh of opportunit.ies that lie
lhas for researchl.

It is safe to predict thlat, in time all thle
lesions of lhuniaii beings will lhave been studied
by electronimicroscopy. Just as our knowl-
edge of lesions first studied by thle naked eye
was enormously increased by study witlh the
light microscope, so will our present knowledge
of the histopathology of t,hese lesionis be ex-
panded by t,he resolving powers of the electron
microscope. No one is better qualified tlhani the
cliniical patlhologist, to study pathological le-
sions by electron microscopy. He is niot, just a
miicroscopist seeing particles whlose significance
lhe is unlable to interpret but is onie widely fa-
miliar witlh thle morplhology and biology of
disease.

Trhe "imiitoclhondria" revealed by the electron
microscope and the mitochondria isolated by
t,ie biochemist inl different,ial cent.rifuga.tion,
which are lhailed as something new and strange,
were discovered in Leipzig by the pathologist
Richlard Altmanni in 1890 and nanmed in 1898 by
the patlhologist Benda, wlio studied them in
pathological tissue. The patlhologists gave this
discovery of mitoclhondria at once to the bio-
chemist and the cytologist, wlho believed tlhem

to possess and probably to produce most of the
cytochlrome oxidase anid otlher respiratory en-
zymes of the cell. Little is knowin of these or-
ganloids in pathological tissue and nothlinig of
their belhavior in lhuman tissue. The patlhol-
ogist slhould now return to this important field
after more tlhani 50 years of neglect.

THE DISCOVERIES that canicer cani be in-
duced by X-rays, by tars, and by aromiiatic
polycyclic hydrocarbonis led to a great deal of
work on carciniogeniesis wlicll durinig the 194W)s
and tlhereafter lhas waned. Today too few patlh-
ologists are trained in experimenital carcino-
genesis. The techlniques are not difficult to mas-
ter. The clinical pathologist already possesses
the necessary basic knowledge, inieludinig the
procedure for a careful autopsy. Almost, the
only other things he needs to kniow are the de-
signi of the experiments and the methods of
preparation of the known or suspected car-
cinogens for their administrationi by different
routes.

THE FOOI) oin the American table today in
ct well-balaniced diet of acceptable form may
conitain many syiitlhetic additives. Soimie may
be toxic anid some even carcinogeniic for labo-
ratory aniimals, wlhile otlher food additives util-
ized for years past have never been tested ade-
quately for chronic toxicity and cancer-induc-
ing activity. New food additives are being in-
troduced at a rate that precludes careful tox-
icological testing unless the number of inves-
tigator's in the field of carcinogeinesis be conl-
siderably expanded. There is pressing need for
experieiental research in this field.

THE (CHEMIST, the biologist, or the pliys-
icist, who does researchl may know hiis own
subject thoroughly, but usually knows niothing
wlhatever about pathology. The pathologist, on
the other hand, well trained in anatomical
palthology and laboratory medicinie, also knows
a good deal about clhemistry, biology, and phys-
ics. Some pathologists have majored in one
or ainotlher of these subjects, and others hold
tlhe degrees of master or doctor of philosophy.
This makes tlhe pathologist an ideal collaborator
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in research problems, the primary scope of
wlhich lies outside the field of pathology.
Ainumber of research problems, the basis of

whiclh lies primarily in disciplines otlher than
pathology, still require pathology for their in-
terpretation and solution. Too often, the path-
ological material in suclh experimieints is dis-
carded without examinatioin. Not long ago, I
read the report of a loing-term toxicological ex-
periment. inivolviing more than 500 rats. The
statement. w-as made that the rats were niecrop-
sied anid no tumors weere found in either the
control or the experimental animals. It, would
be viirtually impossible Ilot, to find mainy tumors
in 50() rats, 20 or more moonths of age, of any
special straini or breed or randomly selected
market riats. Of course, a, tumor does not exist
for the inivestigator wlho does not lhave the
traininig to detect. a tumor at necropsy. It is
importaiit, tlherefore, for pathologists to collab-
orate witlh experimentalists trainied in othler
disciplinies so that the pathological lesionis aIe

properly recognized ancd recorcded.

I'HAT aiare the characteristics of a researcl
mani? No prevailing clharacteristic to my
knowledge marks a potential investigator, un-
less it be the possession of an inniate drive to ex-
plore a newv idea even against advice. Cer-
tainly, tlhere is no average investigator. Re-
searchl has been defined in part as findiing things
w-ithout beinig told. The investigator is able to
correlate seemingly unrelated facts. He knows
wlhat conistitutes proof. Young or old, he must
be keemi enouglh to observe his results no matter
in whlat direction his experiment leads and to
turn his mistakes to good purpose. The re-
searchli worker himself is a, worthy subject for
research, anid some day some enterprisiing stu-
dent of psychology may determine and record
the recipe of his composition.
The greatest caution should be exercised to

avoid the discouragement of a young residenit
who proposes an experiment. The experiment
may appear inconsequen-tial and often wlholly
impractical, but I have found that it is unwise
to ridicuile any plain for an experimeent. It hap-
pens ever so often that one of thlese seemiingly
inconsequential or impractical experiments
leads to results of great importance. It was the

usefulness of seemingly useless research knowl-
edge that led Marconii to develop wireless te-
legraphy. The most important factors in
researchl are a desire to do an experiment and
the impatience to get to work oIn it. All else
is subordinate. A proposed experiment is ofteni
condemned because it has been performed pre-
viously. One needs only recall that prior to the
development of insulin therapy for diabetes by
l3anting and hiis associates, other investigators
lhad studied the effects of ligation of the ducts
of the pancreas. Yet it was Banting wlho finallv
extracted the active factor from the islets of
Langerlhans by using modifications no one had
carried out successfully before. It is clear that
even thouglh ani experiment may have been per-
formed previously something new- may be founcd
upoIn repeating it.
The beginner in reseaich is apprehensive lest

he err in his first experiment. Inertia retards
many aspiring scientists from taking their first
steps in the field of research. One lhas to get on
witlh the,work and realize that m-istakes are in-
evitable. They can, however, often be turned
to profit and may lead to the solution not nec-
essarily of the problem under investigation, but
ratlher of ainotlher entirely different anid often
miiore importaint omie. It does notimatter
iiuchi -wlhetlher the resident discovers anythlinig
new- or publislhable. The experience gained will
be sufficient reward. Those wlho direct pro-
grams of residency training lhave a respomnsi-
bility to see to it that these fine minds are giveni
the opportunity to brinig their ideas anid talents
to bear on experim-enital problems. Fimially, the
young investigator slhould be warnled that for a
large part of the time lhe works in research lhe
will be doing the hardest ancd most uniinterest-
inig kinds of work that may involve cleaninig
animial cages, washinig glassware, and cleaninig
up after necropsies. He needs encouiragenmenit
and consolation together witlh all the lhelp that
can be given hiim to lessen the onerous duties
that constitute so muclh of researchl.

T HE TRAINING of a patlhologist in the
moldern aspects of service work in clinical
pathology has reached a peak in the Uniited
States that is unsurpassed elsewhere in the
world. However, his readiing should not be
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limited to factual textbook material. He
should be encouraged to read some of the orig-
inal speculations of the great thinkers in
pathology and research. How many residents
are advised to read Nicholson's provocative
essays on the formation of tumors, or Rokitan-
sky on the humoral theory of disease, or Vir-
chow on cellular pathology? or indeed such
classics as the autobiography of Sir Ronald
Ross? . . . The training of a pathologist in
tumor pathology emphasizes accurate diagnosis
of the biopsy specimen-almost never specula-
tion as to the possible causes of tumors.
The resident training program should pro-

vide (a) more time to think and philosophize;
(b) more instruction in the design and execu-
tion of experiments and the interpretation and
application of the results; (c) recommenda-
tions for reading original contributions to re-
search; and (d) access to library facilities that
are adequate for the needs of a research worker.

HOW does the admissions committee choose
or reject a candidate for medicine, and what is
the impact of his choice on research in pathol-
ogy? It is, I am told, the aim of many admis-

sions committees to select applicants on the
basis of high grades in college and the posses-
sion of certain qualities . . . that somehow or
other indicate that the selected individuals will
become good practitioners of medicine. So far
as I know, no admissions committee deliber-
ately selects students for medical school who
possess the qualities needed for research. Con-
sider the influence on the admissions committew
of an answer to a question that the candidate
for medical school might be asked. The ques-
tion may be: "Did you go to the football game
last Saturday?" Suppose the reply is "I spent
the afternoon in the library reading some early
editions of Machiavelli's The Prince," or "I
spent the afternoon in a cool, quiet saloon
scheming to eliminate some stupid premedical
courses." Are these the kinds of answers calcu-
lated to get oneself admitted to medical school?
And yet one must admit these answers reflect
both honesty and originality, two excellent
qualities for an investigator.

Dr. Stelwart's paper will appear in full in the
American Journal of Clinical Pathology.

Health Research Facilities Grants
Expansion of the Nation's health research facilities by at least

$120 million is under way as a result of grants awarded by the Public
Health Service during the first 2 years of its 3-year grant program.
Financed by an appropriation of $30 million authorized for each

year, the grants are allotted for construction and improvement of
facilities devoted to research in the basic science areas on such diseases
as cancer, heart disease, and mental illness. An amount equivalent
to the grant, or more, is supplied by the participating institution.
Approval of 43 new grants totaling $3,698,452, in October 1957,

completed allocation of the $60 million appropriated for fiscal years

1957 and 1958. Benefited in the latest action were 39 institutions in 22
States, the District of Columbia, and Hawaii.
Under the new program, grants are approved by the Surgeon Gen-

eral on the recommendation of the National Advisory Council on

Health Research Facilities. A total of 251 grants have been made
since the program's inception in June 1956.
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